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Discussion TopicsDiscussion Topics

!! Water quality issues of concernWater quality issues of concern
!! Available treatment technologiesAvailable treatment technologies
!! UV research at MetropolitanUV research at Metropolitan
!! BayBay--Delta Authority funded projectDelta Authority funded project
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Metropolitan’s Treatment PlantsMetropolitan’s Treatment Plants
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Water Treatment PhilosophyWater Treatment PhilosophyWater Treatment Philosophy
Source ProtectionSource Protection

Treatment EffectivenessTreatment Effectiveness

DistributionDistribution
IntegrityIntegrity
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Water Quality IssuesWater Quality Issues

!! Disinfection byDisinfection by--productsproducts
!! DisinfectionDisinfection
!! SalinitySalinity
!! Aesthetics (T&O, color)Aesthetics (T&O, color)
!! Other contaminants (perchlorate, Other contaminants (perchlorate, 

NDMA, chrome VI, MTBE, …)NDMA, chrome VI, MTBE, …)
!! Intentional contaminationIntentional contamination

MultipleMultiple
ObjectivesObjectives
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!! Regulatory participationRegulatory participation
!! Technology evaluationsTechnology evaluations

–– OzoneOzone
–– Chlorine dioxideChlorine dioxide
–– UVUV

!! Process designProcess design
!! ConstructionConstruction

–– Ozone for SPW treatmentOzone for SPW treatment
–– UV not required for UV not required for regsregs

Past Technology Evaluation Past Technology Evaluation 
ActivitiesActivities
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UV EffectivenessUV Effectiveness
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ScaleScale--Up of UV DisinfectionUp of UV Disinfection

Demonstration-scale UV research

(3 million gallons per day)

Bench-scale UV research

(10 to 500 mL batch)



ScaleScale--Up of UV DisinfectionUp of UV Disinfection
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ScaleScale--Up of UV TreatmentUp of UV Treatment

UV reactor at Metropolitan

Illustration of velocity contours



Modeled effect on microorganism
concentration

Large-Scale UV IssuesLargeLarge--Scale UV IssuesScale UV Issues
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!! UV doseUV dose
!! Water qualityWater quality

–– AbsorbanceAbsorbance
–– TurbidityTurbidity

!! HydraulicsHydraulics
–– Flow changesFlow changes
–– HeadlossHeadloss

!! Reactor sizeReactor size
10/mL 



Integrating UV Light to Achieve Integrating UV Light to Achieve 
Multiple Water Quality ObjectivesMultiple Water Quality Objectives
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Project ObjectivesProject Objectives
!! Integrated UV treatment may minimize Integrated UV treatment may minimize 

chemical/microbial risk while allowing for chemical/microbial risk while allowing for 
increased variation in Delta water qualityincreased variation in Delta water quality

!! Integrated process must achieve multiple Integrated process must achieve multiple 
treatment objectivestreatment objectives
–– Particle removalParticle removal
–– DisinfectionDisinfection
–– DBP minimizationDBP minimization
–– Oxidation of micropollutantsOxidation of micropollutants

!! Sequential combination of UV light with Sequential combination of UV light with 
ozone, chlorine, and chlorine dioxideozone, chlorine, and chlorine dioxide



Integrating UV Light to Achieve Integrating UV Light to Achieve 
Multiple Water Quality ObjectivesMultiple Water Quality Objectives
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Research ApproachResearch Approach
!! Review literatureReview literature

–– Affirm testing protocol and project goalsAffirm testing protocol and project goals
!! Optimize oxidationOptimize oxidation

–– Control bromate, Control bromate, Crypto.Crypto., & micropollutants, & micropollutants
!! Integrate coagulationIntegrate coagulation

–– Reduce DBPs, oxidant demand, and NOMReduce DBPs, oxidant demand, and NOM
!! Improve filtrationImprove filtration

–– Minimize BOM and particle (pathogen) passageMinimize BOM and particle (pathogen) passage
!! Integrate UV lightIntegrate UV light

–– Inactivate Inactivate CryptoCrypto. while reducing oxidant use. while reducing oxidant use
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DemonstrationDemonstration--Scale TestingScale Testing
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!! Technologies assessed under Technologies assessed under 
multiple water quality objectivesmultiple water quality objectives

!! Variations in SPW quality may be Variations in SPW quality may be 
mitigated by integrated treatmentmitigated by integrated treatment

!! UV likely not “silver bullet,” but UV likely not “silver bullet,” but 
helpful toolhelpful tool

SummarySummary



Project ScheduleProject Schedule
Task Description

Task 1:  Review Literature
Task 2:  Optimize Oxidation
Task 3:  Integrate Coagulation
Task 4:  Improve Filtration
Task 5:  Integrate UV Light
Summarize Results
Submit Final Report

Implementation/Test Schedule (Month of Project)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

!! Finalizing project plan (July)Finalizing project plan (July)
!! Begin benchBegin bench--scale ClOscale ClO22 work (July)work (July)
!! DemonstrationDemonstration--scale ClOscale ClO22 retrofit and retrofit and 

startup is completestartup is complete
!! Begin fullBegin full--scale testing (September)scale testing (September)

Status:


